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Clinical Course of Ulcerative Colitis Associated with an Age at
Diagnosis: A Recent Japanese Database Survey
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The onset age of ulcerative colitis has been increasing in several countries. Furthermore, the number of elderly
patients with ulcerative colitis has been increasing in an aging society. We investigated the incidence of ulcerative
colitis patients in Japan using a large-scale health insurance claims database to survey the ulcerative colitis incidence
ratio and the clinical characteristics in late-onset ulcerative colitis patients. Newly diagnosed 2,791 ulcerative colitis
between 2015 and 2018 was investigated. Medical treatment within 12 months of diagnosis was analyzed among
0-19, 20-39, 40-59 and 60-75 age groups. The mean age at diagnosis was 40.3 years (SD: 12.9), and the incidence
ratio peaked in the 40’s. Most of patients received 5-aminocylitic acid (91.7%), a subset of patients received
prednisolone (20.1%), and a small number of patients took immunomodulator (6.8%), cytapheresis (3.3%), anti-TNFa
therapy (4.3%), and colectomy (1.0%) within 12 months after diagnosis. All treatments except colectomy were most
frequent in the 0-19 age group; however, colectomy was most frequent in 60-75 age group. The clinical course of
ulcerative colitis that developed in adults did not differ significantly in terms of medical treatment within 12 months
from the onset; meanwhile, the surgery rate was high in elderly patients. It is necessary to pay close attention to future

trends regarding the aging of the onset age and the treatment, especially for late-onset ulcerative colitis patients.
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Introduction

Ulcerative colitis causes chronic colonic mucosal
inflammation (Ungaro et al. 2017). The pathogenesis of
ulcerative colitis is not fully understood because it is related
to multiple complex factors such as genetic predisposition
and environmental factors associated with intestinal
immune disorders. Ulcerative colitis patients experience
chronic course of disease repeating the relapse and remis-
sion stages, resulting in the occurrence of colorectal cancer
(Jess et al. 2012), and no curable treatment is available for
ulcerative colitis. In order to unmask the pathophysiology
and improve the treatment, ulcerative colitis was designated
as an intractable disease, and the study group was launched
by the Ministry of Health and Welfare in 1973 in Japan.

Accumulating data have shown that susceptible age is
late adolescence to young adults, mostly in the 20’s and
30’s (Shivananda et al. 1996; Loftus et al. 2000; Molinié et
al. 2004; Matsuoka et al. 2018). The prevalence of ulcer-
ative colitis is high (286 cases per 100,000 persons in the
Olmsted County, USA and 505 cases per 100,000 persons

in Southeast, Norway) in western countries and also has
been increasing globally (Kaplan and Ng 2017; Ng et al.
2017), including in Japan (172.9 cases per 100,000 persons)
(Murakami et al. 2019). In the latest registry data that was
accumulated until 2012 in Japan, 30’s was the most suscep-
tible age for onset of ulcerative colitis which was higher
than that previously observed. Considering that the suscep-
tible age of incidence ratio has been gradually increasing,
the incidence of ulcerative colitis patients is increasing in
elderly individuals. There has been an issue of population
aging, the number of persons aged 65 or over has increased
from 17.4% in 2000 to 26.6% in 2015 in Japan (Statistics
Bureau of Japan 2020).

Aging societies, such as Japan, will encounter many
health issues with late-onset ulcerative colitis. Late-onset
ulcerative colitis patients over 65 years of age have rela-
tively decreased organ function, increased comorbidities,
and sometimes take multiple drugs; thus, elder ulcerative
colitis patients are compromised and addressed with higher
mortality with colectomy (Nicholls et al. 2010; Kaplan et
al. 2011). There have been several controversial reports on
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the clinical course and medical treatment of late-onset
ulcerative colitis. Late-onset ulcerative colitis was benign
compared to early-onset (Lakatos et al. 2011), and ulcer-
ative colitis-related medical care was required less fre-
quently (Nguyen et al. 2015). In addition, a frequency of
immunomodulator and infliximab treatment in the onset at
ages 50 and over compared to that at ages 18-30 years were
similar, and steroid-free remissions one year after the diag-
nosis in these cohorts were comparable (Ha et al. 2010).
On the other hand, disease activities and biological markers
were eclevated in late-onset ulcerative colitis compared to
carly-onset ulcerative colitis (Komoto et al. 2018), and late-
onset ulcerative colitis patients were more likely to undergo
surgery within 12 months post diagnosis (Ananthakrishnan
et al. 2016). However, the conclusion was still unclear
regarding the clinical course according to the onset age.
More evidence is still needed regarding increased incidence
of late-onset ulcerative colitis.

Thus, we investigated the incidence of ulcerative coli-
tis patients in Japan using a recent administrative large-
scale database to survey the ulcerative colitis incidence
ratio and the clinical characteristics in late-onset ulcerative
colitis patients.

Materials and Methods

Data sources

Population-based administrative data were available
from the Japan Medical Data Center (JMDC) health insur-
ance claims database. The JMDC database contains medi-
cal and prescription claims with diagnoses coded using the
10™ revision of the International Statistical Classification of
Diseases and Related Health Problems (ICD-10) classifica-
tion and Japanese standard disease code, drug prescription
information coded using the Anatomical Therapeutic
Chemical Classification System (ATC) including generic
drugs, and clinical procedures defined with Japanese stan-
dardized procedure code. The database included either in
the hospitalization and outpatient claims data from the
Japan Health Insurance Association. The database includes
individuals belonging to the Japan Health Insurance
Association and most of people included were workers and
their dependent families under 75 years old. Demographic
information including sex and age was also obtained from
the database. Approximately 7 million people who had
received a diagnosis and prescription from 2005 to 2019
were accumulated in the database. Approximately 7 million
people who had received a diagnosis and prescription from
2005 to 2019 were accumulated in the database. In the
database, the diagnosis, prescription, and clinical proce-
dures in any hospital or clinic were available with a unique
identification number for each individual; however, person-
ally identifiable information was unavailable.

Study population and definition
Patients with a newly diagnosed ulcerative colitis were
enrolled using the ICD-10 classification, K-51. Subjects

were identified in the JMDC database from January 2015 to
December 2018. Eligibility of new ulcerative colitis diag-
nosis was ascertained by following up the diagnosis for 1
year without change of diagnosis code and no ulcerative
colitis diagnosis code for 24 months prior to the first diag-
nosis code occurred. Patients who had been diagnosed or
suspected with ulcerative colitis before were excluded. The
date of ulcerative colitis onset was defined with the first
documentation of the ICD-10 diagnostic code. Therapeutic
information was collected as follows; 5-aminocylitic acid
(either oral or topical forms of mesalazine and salazosulfa-
pyridine); systemic glucocorticoids (either intravenous
injection or oral prednisolone); immunomodulators (azathi-
oprine and 6-mercaptopurine); cytapheresis (leukocytapher-
esis and granulocyte and monocyte adsorption apheresis);
anti-tumor necrosis factor a (TNFa) (infliximab, adalim-
umab, golimumab, and infliximab biosimilar); and colec-
tomy (surgery with intestinal resection).

Objectives and evaluation

The primary objective of this study was to investigate
the age at the onset of ulcerative colitis. The incidence
ratio, represented as the number per 100,000 population,
was calculated according to the number of population in
each age group. We investigated the treatment with 5-ami-
nocylitic acid, immunomodulators, cytapheresis, systemic
glucocorticoids, anti-TNFa, and colectomy within 12
months of the diagnosis according to the onset age.
Hospitalization at onset was defined as the event on the
month or next month of the diagnosed day.

Ethical considerations

As the data provided by the JMDC were anonymous
without any link to individual persons, approval by the
institutional ethics committee and informed consent was
not required in accordance with the ethical guidelines for
epidemiological research issued by the Japanese Ministry
of Health, Labour, and Welfare.

Statistical analysis

The patients were divided into four groups according
to age as follows: 0-19, 20-39, 40-59, and 60-75. Statistical
differences between age classes were analyzed by Fisher’s
exact test because all clinical variables were categorical.
Bonferroni correction was performed as a post-hoc analy-
sis. All analyses were conducted using EZR software
(Saitama Medical Center, Jichi Medical University,
Saitama, Japan) (Kanda 2013) and P-values < 0.05 were
considered as a significant difference.

Results

The demographic characteristics and medication of the
newly diagnosed 2,420 ulcerative colitis subjects included
in this study are shown in Table 1. The mean age at diag-
nosis was 40.3 years (SD: 12.9). At onset, 14.1% of
patients were hospitalized. Most of patients received
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Table 1. Cohort demographic characteristics
and medical treatment.

Ulcerative colitis

Overall, number
Male, n (%)

At diagnosis
Age, mean + SD (years)

Age, 1st, 2nd, 3rd quartile
Hospitalization, n (%)

Medical treatment
5-Aminocylitic acid, n (%)
Systemic glucocorticoids, n (%)
Immunomodulators, n (%)

2,420
1,596 (66.0%)

403+129
32,41, 50
342 (14.1%)

2,219 (91.7%)
487 (20.1%)
165 (6.8%)

Cytapheresis, n (%) 81 (3.3%)
Anti-TNFa, n (%) 105 (4.3%)
Colectomy, n (%) 24 (1.0%)

Anti-TNFa, anti-tumor necrosis factor a; SD,
standard deviation.
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S-aminocylitic acid (91.7%), a subset of patients received
glucocorticoids (20.1%), and a small number of patients
took immunomodulators (6.8%), cytapheresis (3.3%), anti-
TNFa therapy (4.3%), and colectomy (1.0%) within 12
months after diagnosis. The age distribution at diagnosis of
ulcerative colitis is shown in Fig. 1. Most patients pre-
sented with ulcerative colitis in their 40’s, followed by
those in 30°s and 50’s. The incidence ratio produced by the
incidence number as per the number of the population was
also the highest in the 40’s and broadly developed in all age
sets (Fig. 2). Then, the age distribution of the population in
the database was confirmed. The database, comprising of 0
to 75 years old population, showed peaks at 0 to 4 years of
age and the 20’s (Fig. 3a). To compare the demographics of
Japan on March 1, 2020 (Fig. 3b), we included a relatively
younger population from the JMDC database.

Thereafter, the treatment according to the onset age
was investigated. We divided the patients into four groups
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The number of newly diagnosed ulcerative colitis cases in males (left) and females (right) in Japan Medical Data
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Fig. 2. Ulcerative colitis diagnosis per 100,000 population in Japan Medical Data Center (JMDC) database between 2015

and 2018 on each age set.



36 Y. Shimodaira et al.

a b
g g
o -
S x
= =
@ &
g @
Qo
Qo
© 3
212 312
© —_
©
8 1 g 10
kel
= =} [
2 08 © 8 I
= (=
c —
5 06 £ 6
F=] o I
5 e
S 04 & 4
g 3 |
Q.
2 0.2 g 2 I
2 o S o
b= TOTONTNTNTDNST O DY 2 AT N
_g ] NN !N !NOON 5' T,Eﬁﬁﬁﬁr?’,?;%’?’%’%%’ﬁﬂo‘é?&%%,
= omO’LAc"U"c"LAéu"C‘W')éJ,C'J ) SN L O O I O N R B Y B B B B
S 2
2 STHRNNAMFFHN BOR = SARKNSNIIRNBERRILIEAS
Age a Age

Fig. 3. Distribution population in Japan.

Distribution population in Japan Medical Data Center (JMDC) database was graphed on each age set.
(b) Distribution population in the demographic of Japan on March 1st, 2020 on each age set.

Table 2. Hospitalization at ulcerative colitis (UC) onset and medical treatment within 12 months in each age set.

Age (years)
UC all 0-19; 1*group ~ 20-39; 2™ group  40-59; 3" group ~ 60-75; 4™ group P value
Number 2,420 196 888 1,210 126
Hospitalization, n (%) 342 (14.1%) 64 (32.7%) 111 (12.5%) 143 (11.8%) 24(19.0%)  1.14x 10
5-Aminocylitic acid, n (%) 2219 (91.7%) 186 (94.9%) 842 (94.8%) 1,083 (89.5%) 108 (85.7%)  3.23 x 10°®
Systemic glucocorticoids, n (%) 487 (20.1%) 85 (43.4%) 168 (18.9%) 207 (17.1%) 27 (21.4%) 1.44 x 10783
Immunomodulators, n (%) 165 (6.8%) 35 (17.9%) 58 (6.5%) 63 (5.2%) 9 (7.1%) 2.55x 107
Cytapheresis, n (%) 81 (3.3%) 18 (9.2%) 28 (3.2%) 30 (2.5%) 5 (4.0%) 271 x 10
Anti-TNFo, n (%) 105 (4.3%) 26 (13.2%) 40 (4.5%) 34 (2.8%) 5 (4.0%) 1.85 x 107
Colectomy, n (%) 24 (1.0%) 3 (1.5%) 4(0.5%) 13 (1.1%) 4(3.2%) 6.4 x 1074
Anti-TNFa, anti-tumor necrosis factor a.
a 151 > 2nd’ 3rd’ and 4th
b [st and 2nd > 4th 2nd > 3rd
¢ ]st> 2nd and 3rd
d 4th > Qnd
according to age set: under 19 years old (1* group), 20 to age (Table 2).
39 years old (2™ group), 40 to 59 years old (3™ group), and
60-75 years old (4" group). The percentages of hospitaliza- Discussion

tion, systemic glucocorticoids therapy, immunomodulators,
cytapheresis, and anti-TNFa therapy in all subjects were
14.1%, 20.1%, 6.8%, 3.3%, and 4.3%, respectively, and
32.7%, 43.4%, 17.9%, 9.2%, and 13.2%, respectively in 1%
group, which might reflect more severe clinical phenotype
in ulcerative colitis under 19 years of age (Turner et al.
2008; Van Limbergen et al. 2008). While the percentage of
colectomy was comparable among all subjects (1.0%), 1%
group (1.5%), 2™ group (0.5%), 3™ group (1.1%), and 4®
group (3.2%) (P = 0.064), those aged 60-75 underwent col-
ectomy more than those aged 20-39 (P = 0.0142) in adult
setting excluding 1* group and substantially increased with

In this study, the characteristics and treatment of newly
diagnosed ulcerative colitis between 2015 and 2018 were
investigated using a large-scale Japanese claims database.
The database has been accumulating the data of individuals
who belong the insurance since 2005. The large-scale data-
base including approximately 7 million people has been
recently analyzed for a real world prescription and an epi-
demiological research (Sato et al. 2019; Kobayashi et al.
2020; Matsuoka et al. 2021). The main focus of this study
was the age distribution at ulcerative colitis diagnosis and
evaluating the treatment of late-onset ulcerative colitis
patients.
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In this study, new incidence of ulcerative colitis was
most frequent in the 40’s and incidence rate per population
was the highest with 79 patients (the number in 40-44 years
of age and 45-49 years of age in Fig. 2) per 100,000 people
in the 40’s. There have been several reports showing
increasing late-onset ulcerative colitis. A population-based
study in Hungary demonstrated that the adjusted elderly
onset ulcerative colitis was 1.09 in 1977-1981 and 10.8 in
2002-2007 (Lakatos et al. 2011), and Hong Kong registry
data showed that the average onset age had risen with 33.64
before 1990 to 46.58 in 2010 (Shi et al. 2016). In a Dutch
cohort, the incidence rate of ulcerative colitis over the age
of 60 was 9.20 per 100,000 in 1991, which increased to
17.43 per 100,000 in 2010 (Jeuring et al. 2016). Although
the source used in this study was different from other stud-
ies and identification of ulcerative colitis was due to the
disease code, along with the current data that included
newly diagnosed ulcerative colitis patients only in 2015-
2018, the age of onset was middle in Japan.

Of note, the newly diagnosed patients with Crohn's
disease who were also examined using the same database
showed a peak in the teens to 20’s which has been consis-
tent depending on the era and the region (Fig. 4) (Lakatos
et al. 2011; Jeuring et al. 2016; Hwang et al. 2017).
Especially for ulcerative colitis rather than Crohn’s disease,
alteration in the intestinal microenvironment due to differ-
ent hygienic standards and westernizing lifestyle and diet
may contribute to the development of disease. Importantly,
cessation of smoking has been revealed as a risk factor for
the development of ulcerative colitis. Increasing ex-smok-
ers in Japan for a couple of decades would affect onset of
ulcerative colitis. Indeed, a retrospective cohort study
according to the ulcerative colitis onset age in South Korea
also showed that ex-smokers were higher in population
over 60 years old compared to those under 60 years of age
(Song et al. 2018).

There may be a lag between the time when the illness
develops and when it is diagnosed; this difference may be
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large, especially if the severity is mild. Despite of a recall
bias, questionnaire survey data can serve as a reference for
the time of disease development. Takahashi et al. (2014)
showed that the peak of ulcerative colitis onset was 20’s
(mean: 34.7 years old); however, it shows that the mean of
the cases after 2001 increased from 30.8 years to 36.9 years
compared to the cases before 2000. Furthermore, smoking
cessation has been pointed out as a risk of developing the
disease over 50 years of age in this cohort.

Next, the treatment by age set was examined and it
showed that patients younger than 20 years of age required
increased hospitalization, glucocorticoids, and anti-TNFa
therapy, suggesting that ulcerative colitis with this onset age
may be more severe than that with late onset. The younger
population under 20 years of age, which may include those
with monogenic inflammatory bowel disease, often experi-
ence intractable and severe phenotypes. Kalkan et al.
(2013) reported that those with early-onset ulcerative colitis
under age 17 needed more steroids and colectomy than
adult-onset and late-onset ulcerative colitis. Since the treat-
ments in the pediatric field and in adults were different, the
treatment in an adult setting was also investigated. In adult
onset, there was no difference in hospitalization and treat-
ment contents by age group in this study. Previous report
showed no difference in the therapy needed between late-
and early-onset ulcerative colitis (Shi et al. 2016). Another
report showed less frequent use of immunomodulator and
biologics in late-onset ulcerative colitis (Ananthakrishnan
et al. 2016). However, older individuals who often take
multiple drugs should be closely monitored, as the other
drugs can interact with ulcerative colitis drugs leading to
unfavorable events (Stallmach et al. 2011). In addition, a
special caution is required with adverse events with indi-
vidual ulcerative colitis drugs related to the organ disorders,
such as renal function with 5-aminocylitic acid; osteoporo-
sis, infection, and increasing blood glucose with glucocorti-
coids; infection and heart failure with anti-TNFa (Gisbert et
al. 2007; Toruner et al. 2008; Cottone et al. 2011; Taleban

E male
O female

Fig. 4. Crohn’s disease diagnosis per 100,000 population between 2015 and 2018 in Japan Medical Data Center (JMDC) da-

tabase on each age set.
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et al. 2015). On the other hand, although the analyzed
patient number was small, the present study showed that the
elderly-onset population underwent colectomy at a higher
percentage than the younger-onset population.
Ananthakrishnan et al. (2016) reported that patients with
late-onset ulcerative colitis underwent surgery more often
than those with early-onset ulcerative colitis in a systematic
review (Komoto et al. 2018). This observation implies that
older individuals had relatively less tolerability due to their
underlying disease and decreased multi-organ function.
Prospective study with a large number of patients will be
still needed to address the treatment strategy for late-onset
ulcerative colitis.

There were some limitations in this study due to the
retrospective and database nature of the study. First, the
database was not available with information that was neces-
sary for ulcerative colitis diagnosis, such as endoscopy,
pathology, clinical course, severity, and environmental fac-
tors such as smoking habit. Thus, the diagnosis of ulcer-
ative colitis in this study was based on the disease code. In
the present study, to exclude other enteritis, the new onset
of ulcerative colitis was defined as the absence of the diag-
nosis code for 24 months prior to the first diagnosis and
without changing the diagnosis for 12 months. It was also
confirmed that almost all cases were treated with ulcerative
colitis treatment such as 5-aminocylitic acid. Furthermore,
no information was available in more than 24 months
before the diagnosis. Second, this database did not include
elderly individuals over 75 years of age, so it was not possi-
ble to examine the characteristics of the onset of the disease
in individuals above 75 years of age. Although the data of
the super-elderly were unavailable, the analysis by age
groups showed that the surgery rate increased as the age
group increased. The surgery rate was expected to be even
higher in the super-elderly, but this is still considered to be
an issue for future investigations. In addition, the age of
onset reported, including that in this study, reflected the age
at the time of diagnosis and may be slightly different from
the age of actual onset of developing disease. Two-year
period before the diagnosis was confirmed without ulcer-
ative colitis diagnosis code, however, the data was not
available more than 2 years before the diagnosis.
Ulcerative colitis could occasionally flare after a long qui-
escent period. In addition, it should be considered that the
age of diagnosis was affected by urban areas with easy
access to hospitals, insurance systems, number of special-
ists in the region, etc.

In conclusion, the diagnosed age of ulcerative colitis
in Japan is middle in a recent Japanese large-scale health
insurance claims database. The clinical course of ulcerative
colitis developed in adults does not differ significantly in
the medical treatment within 12 months from the onset;
meanwhile, the surgery rate is high in elderly patients. As
it is expected that the number of late-onset ulcerative colitis
will continue to increase in the future, it will be necessary
to consider the treatment carefully. It is necessary to con-

tinue to pay close attention to future trends regarding the
aging of the onset age and the treatment, especially for late-
onset ulcerative colitis patients.
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